DISPLAY CONNECTOR FOR ELECTRONIC DEVICE 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[000!] The present invention relates to an electronic 
device having a display, and more particularly, to a display 
connector for an electronic device configured such that the 
display is detachable from the body of the electronic device. 
DESCRIPTION OF THE RELATED ART 

[0002] In general, a portable electronic device having a 
display, such as a notebook computer, a web video phone, a 
digital video camera, or the like, has a display integrally 
formed with a body. Herein, the display may also be referred 
to as a display member for the sake of generality and 
linguistic convenience. FIG. 1 is a perspective view of a 
conventional notebook computer as an example of an electronic 
device having an integral display member. 

[0003] Referring to FIG. 1, the notebook computer includes 
a body 1 having a computer system and a display member 3 for 
displaying an image according to a picture signal from the 
body 1 . 

[0004] The body 1 includes an input device for inputting 
manipulation commands, such as a keyboard or a mouse, a hard 
disk drive, a CD-ROM, a modem, peripheral devices such as a 
LAN card, or an acoustic device for providing an audio signal. 
The display member 3 is an output device for outputting 



information supplied from the body 1 in the form of an image. 

The display member 3 is hinged at a side of the body 1 so as 
to be capable of being opened or closed. Also, the display 
member 3 is electrically connected to the body 1 by a cable 5 . 

[ooosj In the notebook computer having the aforementioned 
configuration, since the body 1 and the display member 3 are 
directly hinged and connected to each other by the cable 5, 
they are not separable. During use of the notebook computer, 
the body or display member thereof may become defective. 
Also, when the service life of the body or display member is 
at an end, or when the display member is intended to be 
replaced with a new one having a larger screen, the 
replacement of display members cannot be done directly by a 
user. Also, the cable is exposed outside, resulting in an 
undesirable outer appearance. 

SUMMARY OF THE INVENTION 

[0006] To solve the above problems, it is an objective of 
the present invention to provide a display connector of an 
electronic device configured such that a display member is 
detachable from a body. 

[0007] Accordingly, to achieve the above objective, there 
is provided a display connector including a body having a 
mounting portion on one surface, a display member for 
receiving a picture signal from the body and displaying a 
corresponding image, which is detachably installed with 



respect to the body, a pair of rotation pins rotatably 
installed in the mounting portion, a pair of fixing brackets 
provided in the display member to correspond to the rotation 
pins, and coupled to the rotation pins when the display member 
and the body are connected so as rotate along with the 
rotation pins, locking means for maintaining connection 
between the fixing brackets and the rotation pins, unlocking 
means for canceling connection between the fixing brackets and 
the rotation pins, a light emitting module coupled to either 
of the rotation pins to be rotated therewith, and having a 
laser diode array for independently radiating light according 
to driving signal, and a light receiving module installed in 
the display member to be locked to face the light emitting 
module when the display member is mounted on the body, and 
having a photo diode array for independently performing a 
photoelectric conversion on incident light, wherein the 
display member is detachably installed with respect to the 
body, and the picture signal is transmitted from the body to 
the display member using light while the display member 
rotatably connected to the body. 

[ooosj The locking means may include a locking groove 
formed in a head of the rotation pin, a locking member movably 
installed in the display member to move toward and couple to 
the locking groove when the display member is connected to the 



body, and a spring for elastically pressing the locking member 
toward the locking groove. 

[0009] Also, the unlocking means may include a guide hole 
formed in the display member, and an unlocking lever having 
one end coupled to the locking member and the other end 
slidably installed in the guide hole. 

[ooioj Preferably, the mounting portion protrudes from one 
plane of the body, and the rotation pins are symmetrically 
installed at both ends of the mounting portion. 

[ooii] The light emitting module is preferably installed 
between the pair of rotation pins. 

[0012] Also, each of the rotation pins preferably has a 
predetermined fastening portion having a rectangular cross 
section at one end, each of the fixing brackets preferably has 
a predetermined fastening groove formed to correspond to the 
shape of the cross section of the fastening portion, and the 
rotation pin and the fixing bracket rotate together in a state 
where the fastening portion and the fastening grooves are 
connected . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[oon] The above objective and advantages of the present 
invention will become more apparent by describing in detail a 
preferred embodiment thereof with reference to the attached 
drawings in which: 
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[ooh] FIG . 1 is a perspective view illustrating a general 
notebook computer / 

[00i5j FIG. 2 is an exploded perspective view illustrating 
a display connector of an electronic device according to the 
present invention; 

[ooi6] FIG. 3 is an exploded perspective view illustrating 
essential parts of FIG. 2; and 

[0017] FIG . 4 is a cross-sectional view partially 
illustrating a disconnected state of the display connector 
shown in FIG. 2 .' 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0018] Referring to FIGS. 2 and 3, a display connector of 
an electronic device according to the present invention 
includes a body 10 having a mounting portion 13 and a display 
member 2 0 . 

[0019] The mounting portion 13 protrudes from one surface 
of the body 10 having input keys 11. A pair of rotation pins 
3 0 are rotatably installed at both sides of the mounting 
portion 13. Preferably, the rotation pins 30 are installed in 
support brackets 15 installed in the body 10. It will be 
understood that "installed in the body" is used to mean that 
the pins are installed with respect to the body, and includes 
situations in which the pins are completely in the body, 
partially in the body, or on the body but not precisely in it. 
Also, a plurality of friction members 17 are installed 



between each rotation pin 30 and its support bracket 15. The 
friction members 17 provide a frictional force to the rotation 
pin 30, thereby suppressing free rotation of the rotation pin 
30 . 

[0020] Also, either of the pair of rotation pins 30 is 
coupled to a light emitting module 60 to be described later. 
One end of the rotation pin 30 coupled to the light emitting 
module 60 has a non-circular cross section, e.g., rectangular 
cross section, and is coupled to the light emitting module 60. 

Thus, the rotation pin 30 and the light emitting module 60 
can be integrally rotated. Also, a guide groove 31a and a 
locking groove 31b are formed in a head 31 provided at the 
other end of the rotation pin 30. The rotation pin 30 has a 
fastening portion 33 having a rectangular cross section at a 
portion adjacent to the head 31. 

[0021] The rotation pin 3 0 having the aforementioned 
configuration functions to rotatably support the display 
member 20 and to support the light emitting module 60. Thus, 
separate elements for supporting the light emitting module 60 
or the display member 20 are not necessary, thereby reducing 
the number of elements. 

[0022] The display member 2 0 includes a panel 21 for 
receiving a picture signal from the body 10. and displaying the 
same, and a case 23 for supporting the panel 21. The fixing 
bracket 40 is accommodated within the case 23 and exposed 



outside through a through-hole H formed in the case 23. Also, 
the fixing bracket 40 is bent toward the rotation pin 30 and 
has a fastening groove 41 formed at an end corresponding to 
the through-hole H. When the body 10 and the display member 
20 are connected, the fastening groove 41 and the fastening 
portion 33 are coupled relative to each other. Thus, the 
fixing bracket 40 is capable . of rotating along with the 
rotation pin 30. 

[0023] Locking means for maintaining a fastened state 
between the rotation pin 30 and the fixing bracket 40, and 
unlocking means for releasing the fastened state, are 
installed inside the case 23. It will be appreciated that the 
locking means and unlocking means may, for convenience, also 
be referred to collectively as a lock which may be locked or 
unlocked . 

[0024] The locking means includes a locking member 50 and a 
spring 55. The locking member 50 is movably installed within 
the case 23 to be selectively locked to or unlocked from the 
locking groove 31b. The locking member 5 0 includes a body 51 
having a connection hole 51a and a locking rod 53 protruding 
from the body 51 toward the head 31. The locking member 50 
moves between a first position and a second position. Here, 
the first position is where the locking member 50 is 
positioned when the locking rod 53 and the locking groove 31b 
are connected to each other, and the second position is where 



the locking member 50 is positioned when the locking rod 53 
and the locking groove 31b are disconnected from each other. 
The spring 55 is installed in the case 23, and elastically 
presses the locking member 50 toward the first position. 
Thus, the separation of the locking member 50 and the rotation 
pin 3 0 is prevented by the force of the spring 55. 

[0025] The unlocking means includes a guide hole 2 3a formed 
in the case 23 and an unlocking lever 57. The unlocking lever 
57 is slidably installed in the guide hole 23a, and is 
partially exposed outward through the guide hole 23a. Also, 
the unlocking lever 57 has a pair of hooks 57a inserted into 
the connection hole 51a to be connected. Thus, the unlocking 
lever 57 is manually moved by a user so as to move the locking 
member 50 to the first and second positions. 

[0026] The light emitting module 60 is installed in the 
mounting portion 13 to be positioned between the rotation pins 
30. When the body 10 and the display member 20 are connected, 
the light emitting module 60 is coupled relative to a light 
receiving module 70 to be described later. Referring to FIG. 
4, the light emitting module 60 is supported by the rotation 
pin 30 and the mounting portion 13. In other words, one end 
of the light emitting module 60 is supported by the rotation 
pin 30 and the other end thereof is rotatably connected to a 
shaft 13a provided at the mounting portion 13. Thus, the 



light emitting module 60 can be rotated along with the 
rotation pin 30. 

[0027] Also, the light emitting module 60 includes a laser 
diode array 61 for independently radiating light according to 
a driving signal, and a first holder 63 connected to the 
rotation pin 30, for supporting the laser diode array 61. The 
laser diode array 61 includes a plurality of laser diodes. 
When the display member 20 is mounted on the body 10, the 
laser diode array 61 is driven by applying current to first 
electrodes 65 and 75 provided at the light receiving module 70 
and the first holder 63 to then irradiate light. Also, when 
the body 10 and the display member 20 are disconnected, the 
laser diode array 61 stops operating by disconnection of the 
first electrodes 65 and first switches 66 provided at the 
light emitting module 60 and the first holder 63. The first 
switches 66 are electrically connected to an auxiliary power 
source 81 and a driver 83 of the laser diode array 61. Also, 
second electrodes 67 for electrically connecting the body 10 
and the display member 20 during connection, are provided in 
the first holder 63 . One ends of the second electrodes 67 are 
selectively connected to or disconnected from second switches 
68 connected to a main power source 84 according to connection 
or disconnection of the body 10 and the display member 20. 
The other ends of the second electrodes 67 provided in the 
first holder 67 are connected to a second electrode 77 



provided in the light receiving module 70 when the body 10 and 
the display member 20 are connected. 

[0028] The light receiving module 70 includes a photo diode 
array 71 for receiving light radiated from the laser diode 
array 61, a second holder 73 for supporting the photo diode 
array 71 and a housing 74 installed in the case 23, for 
movably accommodating the second holder 73. The photo diode 
array 71 includes a plurality of photo diodes for 
independently performing photoelectric conversion on incident 
light. When the body 10 and the display member 20 are 
connected, the photo diode array 71 faces the laser diode 
array 61 and is spaced apart by a predetermined distance. 
Also, an elastic member 78 is further installed within the 
housing 74 and elastically presses the second holder 73 
outward. The second electrode 77 protrudes at the exterior 
side of the housing 74 toward the light emitting module 60. 

[0029] The display connector of an electronic device having 
the aforementioned configuration operates as follows. 

[0030] First, in order to connect the display member 20 to 
the body 10, in a state as shown in FIG. 4, the display member 
20 is made to approach the body 10. Then, the locking rod 53 
is brought into contact with the guide groove 31a to be pushed 
away in a direction indicated by 1 A ' . Then, if the locking 
rod 53 faces the locking groove 31b, the locking rod 53 is 
restored into its original place in a direction indicated by 



' B' to be coupled to the locking groove 31b. Simultaneously, 
the fastening groove 41 of the fixing bracket 40 is connected 
to the fastening portion 33 of the rotation pin 30. Also, the 
light emitting module 60 and the light receiving module 70 are 
connected such that the respective diode arrays 61 and 71 face 
each other and are spaced apart from each other by a 
predetermined distance. Thus, the light emitting module 60 
and the light receiving module 70 are aligned so as to allow 
light transmission therebetween. In other words, at the same 
time the body 10 and the display member 20 are connected, the 
respective first electrodes 65 and 75 are connected. The 
first electrodes 65 are also connected to the first switches 
66. The laser diode array 61 receives power from the 

auxiliary power source 81 to then be driven, and radiates 
light. Also, the second electrodes 67 and 77 are connected to 
each other. Thus, the body 10 and the display member 20 are 
electrically connected to turn on the panel 21. 

[0031] As described above, the display member 20 mounted on 
the body 10 is rotatable with respect to the body 10 around 
the rotation pin 30. Also, the light emitting module 60 
connected with the rotation pin 30 is simultaneously rotated 
in a state in which it is connected to the light receiving 
module 70. Also, transmission of picture signals is allowed 
between the respective modules 60 and 70 even during rotation. 



[0032] When the display member 20 is intended to be 
disconnected from the body 10 , the locking member 50 is pushed 
away in the 'A' direction. Then, the locking rod 53 is 
separated from the locking groove 31b. In such a state, the 
display member 20 is separated from the body 10 in the 
opposite direction to the direction of connection. Then, the 
fastening portion 33 is separated from the fastening groove 41 
and the light emitting module 60 and the light receiving 
module 70 are also disconnected. If the display member 20 is 
separated from the body 10, the panel 21 of the display member 
20 is turned off. Also, the laser diode array 61 stops 
operating. Thus, in a state in which the laser diode array 61 
is exposed to the outside, light is prevented from being 
radiated therefrom. Thus, the user's safety can be ensured. 
Further, since a power source between the body 10 and the 
display member 20 is blocked, power loss can be reduced. 

[0033] When the body 10 and the display member 2 0 are 
completely disconnected from each other, the light emitting 
module 60 is maintained in a state in which it rotates along 
with the rotation pin 30 in a predetermined positional 
relationship. Thus, it is not necessary to realign the 
rotation pin 30 and the light emitting module 60 when the 
display member 20 is again connected to the body 10 . In other 
words, even if the rotation angle between the rotation pin 30 
and the light . emitting module 60 is not adjusted, the 



respective modules 60 and 70 are automatically aligned during 
connection of the fixing bracket 40 and the rotation pin 30. 

[0034) As described above, the display connector of an 
electronic device according to the present invention is 
configured such that a display member can be easily attached 
to or detached from a body. 

[0035] Therefore, in the display connector according to the 
present invention, the display member can be replaced with a 
new one perhaps having better resolution and/or a larger 
- screen. Also, the display connector can be easily carried. 
Further, in the case where either the body or the display 
member is defective or used up, it can be easily replaced. 
Also, since a picture signal is transmitted using light, 
electromagnetic interference can be reduced. Further, since 
the display member and a light emitting module are rotatably 
supported by a single rotation pin, the position of the light 
emitting module can be easily adjusted. Finally, due to 
reduction in the number of elements, the manufacturing cost 
can be reduced. 



